We present analyses of SAAO low-dispersion spectra and COSMOS photographic photometry of 49 B-type stellar candidates selected from the United Kingdom Schmidt Telescope (UKST) UBVRI survey. Four of the stars are possibly normal B-type stars at large z-distances from the galactic plane. For these objects, we present approximate atmospheric parameters based on comparison of the stellar Hy Unes with theoretical profiles, and spectral types based on MK classification and the Johnson Q parameter. Spectral types are also provided for the remaining stars, which are OB-type subdwarfs.
INTRODUCTION
The nature and origin of high galactic latitude early-type stars, also known as halo stars, have been the subject of much debate. Many authors believe them to be subluminous, nearby objects whose spectra mimic those of Population I stars at intermediate dispersion (Carrasco, Aguilar & Recillas-Cruz 1982) . Even though a subluminous star may have the same atmospheric parameters (effective temperature and gravity) as a more massive Population I object, an accurate abundance analysis based on high spectral resolution observations should differentiate between them, as the former should not normally have a Population I stellar chemical composition (Cordon etal 1991) .
We have been conducting an extensive observational programme on early-type stars at high galactic latitudes, and from model atmosphere analyses of their high-resolution spectra have concluded that many of them are normal, Population I objects at large distances ( ~ 1-5 kpc) from the galactic plane. Most of these stars may have been ejected from the galactic plane (Cordon et al. 1990) . A small number, however, appear to have been formed in the halo (Keenan, Brown & Lennon 1986a; Keenan et al. 1986b Keenan et al. , 1987 Brown et al. 1989) , on the basis of their kinematics and z-distances.
We are extending these studies in order to estimate the space density and hence formation rate of halo stars, by observing a complete magnitude-limited sample of blue stars at high galactic latitude. Initially we have used the UKST UBVRI survey (Mitchell, Miller & Boyle 1990) , which considers all objects brighter than £=18 in a 325 square degree area at high galactic latitude (b-60°). In this paper, we identify possible normal Population I B-type stars from the UBVRI survey in the magnitude range 12 <£<16, from an examination of low-resolution optical spectra.
OBSERVATIONS
Spectroscopic targets were chosen from all fields of the UBVRI survey, digitized using the COSMOS machine at the Royal Observatory, Edinburgh, typical errors in the colours being ±0.1 mag. Objects were selected that satisfied the following colour criteria: (U-B)< -0A and (£-£)<0.2, the latter colour providing better discrimination between blue stars and quasars, because of the longer wavelength baseline used. All objects with 12<£<16 were examined, and all galaxies, blended images, and plate flaws excluded. The lower magnitude limit was chosen because there were very few bright stars in the survey fields from which a colour calibration could be generated, and also because systematic variations in the magnitude calibration as a function of position become worse at brighter magnitudes. The upper magnitude limit was a practical one, and represents the faintest object for which spectra of reasonable signal-tonoise ratio could be obtained. It should be noted that photometric zero-points have not been established with great accuracy in all colours, and that CCD photometry is in progress to rectify this. In total, 49 blue stellar candidates were selected, and these are listed in Table 1 , along with previous identifications, where available.
Classification spectra were obtained for all targets with the 1.9-m telescope, Cassegrain grating spectrograph and Reticon Photon Counting System (RPCS) of the South African Astronomical Observatory (SAAO), in 1990 March and 1991 March. Spectra of several MK standard stars were also obtained, covering spectral types from 05 to A5, and luminosity classes I-V.
The RPCS consists of two arrays of 1872 photodiodes operated in a photon-counting mode. During an observation, the stellar spectrum was imaged on to one of the arrays, while the second recorded the sky background. The exposure was then repeated with the star and sky arrays interchanged. Grating 6 was used, giving a reciprocal dispersion of 100 Â mm -1 , a resolution of ~ 3.5 Â (full width at half maximum) and covering the wavelength range 3400-5600 Â. Typically, spectra with signal-to-noise ratios of ~ 50 were obtained for each star and bracketed by CuAr arc lamp spectra, which were later used for wavelength calibrations. A few Grating 4 spectra (2-Â resolution) of one of the programme stars (791-2) were also obtained. High signal-tonoise ratio flat-field exposures were obtained at the beginning and end of each night using a continuum lamp. "The second number is the distance obtained if the star is subluminous.
METHODS
All spectra were reduced using the STARLINK package fígaro (Shortridge 1986 ). After sky subtraction, each stellar spectrum was flat-fielded using a nightly mean flat-field exposure. Wavelength scales were assigned using the CuAr arc spectra bracketing each stellar exposure, and all spectra were rebinned to a uniform wavelength interval of 1.36 À. Radial velocities (Table 2) were measured from each stellar spectrum using the velmeas subroutine of the reduce spectrophotometric reduction package (Hill & Fisher 1986 ). This program forms a mean radial velocity from interactive measurements of stellar line positions. The typical error in these measurements is ±50kms" 1 . The stars were classified using two methods. First, each stellar spectrum was compared with those of our MK standards, supplemented with the atlas of Walbom & Fitzpatrick (1990) for the hotter stars. It was also possible to use the Inglis-Teller relation (i.e., number of Balmer lines visible on a spectrum) to distinguish between subdwarfs and lower gravity objects. Secondly, the Johnson reddening-free Q parameter was used to obtain an independent colour-based spectral classification. The Q parameter has been calibrated as a function of spectral type for stars with spectral types between B0 and A0 (see for example Underhill & Doazan 1982) . Consequently, no Q-based spectral type is given in Table 2 for stars outside this range. Since the typical photometric accuracy of colours from the UBVRI survey is ±0.1 mag, the accuracy of Q is also of this order. This corresponds to an error of about one subclass in the estimated spectral type. We note here that it was not possible to estimate reliably the generally small reddening E(B-V) from the available data.
Approximate effective temperatures and surface gravities have been estimated for those stars judged not to be subdwarfs from comparison with the spectra of MK standard stars. The effective temperatures were determined from the estimated spectral types and the calibration of Straizys & Kuriliene (1981) . As the spectral classification uncertainty is typically one MK subtype, the error in these temperatures is larger for earlier B stars than for later ones. At B4 (791-2 and 866-1), this is approximately ±2000 K, while at B8 (863-4 and 867-10) the error in temperature is ± 1500 K. To obtain quantitative estimates of the surface gravities (and hence luminosity class), Kurucz (1979) theoretical Hy profiles were overlaid on the observed profiles, using the temperatures found from the spectral types. The surface gravities were adjusted to obtain the best match with the observed profiles, and are all consistent with the stars being on or near the hydrogen-burning main sequence. Errors in surface gravity were estimated by examining the quahty of fit of profiles near the best fit, and were found to be approximately ± 0.5 dex.
Four stars have atmospheric parameters consistent with their being normal hydrogen-burning objects. From their position in the effective temperature-surface gravity diagram, it is then possible to use the evolutionary tracks of Hejlesen (1980, model COI) to deduce a mass and a absolute bolometric magnitude. Adopting the bolometric corrections of Straizys & Kurihene (1981) leads to the absolute visual magnitudes listed in Table 2 . These are in good agreement with absolute magnitudes of -1.4 mag (B4V), -1.0 mag (B7III), and -0.2 mag (B8V) from Corbally & Garrison (1984) . Combining the absolute magnitudes in Table 2 with the apparent magnitudes (and assuming negligible extinction) leads to distances from the Sun (r) and from the galactic plane (z). These distances are also listed in Table 2 . We also calculated the distance for each star under the assumption that it is a subluminous post-AGB object. Using the estimated atmospheric parameters, M bol was found for each star, assuming a mass of 0.5 M 0 , consistent with the post-AGB evolutionary calculations of Groth, Kudritzki & Heber (1985) . The r-and z-distances for this case are then deduced as discussed above and are also summarized in Table 2 .
RESULTS
We now comment on each of the four possibly normal stars in turn. The spectra of these stars are shown in Fig. 1 , and the fits to their Hy profiles in Fig. 2. 
791-2
Spectra taken with Grating 4 (2-Â resolution) show the helium and metal line strengths to be compatible with those of r¡ Hydrae (B3V) in the atlas of Walbom & Fitzpatrick (1990) .
863-4
The spectral type of B7III is supported by the lack of visible helium lines in its spectrum. The lack of Mg n 4481 may imply that this star has a peculiar metal abundance, or an earlier spectral type. The colours indicate that the star may be subluminous, since it lies blueward of the intrinsic colour 
867-10
The strengths of He i 4026, 4388, 4471 and 4922 imply a spectral type of about B8V. The weak Mg n could be explained by a spectral type of B5 but, if the (r eff , logg) found here is correct, the apparent absence of Mg n 4481 implies that the star may be metal-poor.
CONCLUSIONS
Analysis of low-dispersion spectra and photographic photometry indicates that four of the 49 blue stars selected from the UBVRI survey may be normal Population I B-type stars. For these stars, we have estimated T eff from the spectral type, and surface gravity by overlaying Kurucz theoretical profiles on the Hy line. Spectral types have been estimated for the remaining objects, all of which are OB subdwarfs.
Further spectroscopic observations are required at high spectral resolution of the four possibly normal B-type stars, to confirm definitely their status as normal Population I stars.
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